A Novel Interactive Exoskeletal Robot for Overground Locomotion Studies in Rats.
This paper introduces a newly developed apparatus, Iron Rat, for locomotion research in rodents. Its main purpose is to allow maximal freedom of voluntary overground movement of the animal while providing forceful interaction to the hindlimbs. Advantages and challenges of the proposed exoskeletal apparatus over other existing designs are discussed. Design and implementation challenges are presented and discussed, emphasizing their implications for free, voluntary movement of the animal. A live-animal experiment was conducted to assess the design. Unconstrained natural movement of the animal was compared with its movement with the exoskeletal module attached. The compact design and back-drivable implementation of this apparatus will allow novel experimental manipulations that may include forceful yet compliant dynamic interaction with the animal's overground locomotion.